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Fertiliser Trial
Depth (cm) Nil P 188PA 376A
0-7.5 4.125 4.350 4.250
7.5-15 3.095 3.010 2.910
15-25 2.140 2.042 2.215
25-50 1.350 1.220 1.382
50-75 1.100 1.070 1.050
75-100 0.760 0.757 0.733
Fertiliser Trial
Depth (cm) Nil P 188PA 376A
0-7.5 27.96 30.84 29.25
7.5-15 20.54 17.77 17.91
15-25 20.63 17.26 20.13
25-50 21.33 19.06 28.53
50-75 9.07 10.43 10.09
75-100 7.48 5.48 8.32
Irrigation Trial
Depth (cm) Dryland 10% 20%
0-7.5 4.425 4.250 3.925
7.5-15 3.208 3.130 2.660
15-25 2.087 2.177 1.835
25-50 1.200 1.353 0.902
50-75 1.000 0.853 0.893
75-100 0.642 0.557 0.580
Irrigation Trial
Depth (cm) Dryland 10% 20%
0-7.5 29.94 28.99 26.77
7.5-15 27.81 17.49 13.59
15-25 25.27 22.35 23.03
25-50 21.45 24.31 15.69
50-75 12.28 16.21 7.76
75-100 8.78 8.37 6.14
•	Soils	constitute	the	largest	pool	of	terrestrial	carbon.
•	 	Opportunity	for	climate	change	mitigation	through	
sequestration	of	elevated	atmospheric	carbon	dioxide	
as	soil	carbon.
•	 Is	soil	carbon	storage	linked	to	plant	productivity?	
Objective: To investigate and quantify the effects of 
long-term increases in pasture production caused by 
variable inputs of fertiliser and irrigation on soil profile 
carbon under permanent grazed pasture
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Data	in	red	indicates	that	means	for	the	indicated	treatment	were	significantly	different	(P	<0.05)	compared	with	other	treatments	at	same	depth
Data	in	red	indicates	that	means	for	20%	treatment	were	significantly	different	(P	<0.05)	compared	with	dryland	and	10%	treatments
Winchmore Long-term Fertiliser and 
Irrigation Field Trials
	Established	in	1949	at	installation	of	border-dyke	(flood)	
irrigation	scheme	on	shallow,	stony	Lismore	silt	loam	soil	
under	permanent	grazed	pasture.
	Field	trials	comprise	4	replicate	borders	of	different	
treatments	grazed	by	separate	flocks	of	sheep	to	eliminate	
nutrient	transfer	between	treatments.
Fertiliser Trial 
[All	treatments	recieved	rainfall	plus	500mm	irrigation]
control	(nil	P)[4.4	t	DM	ha-1]
188kg	superphosphate	ha-1	yr-1	(188PA)	[10.4	t	DM	ha-1]
376kg	superphosphate	ha-1	yr-1	(376P)	[11.6	t	DM	ha-1]	
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Irrigation Trial  
[All	treatments	received	250kg	superphosphate	ha-1	yr-1]
dryland	(rainfall	675mm)[7.0	t	DM	ha-1]
irrigated	at	10%	soil	moisture	(rainfall	+	260mm)		
[10.1	t	DM	ha-1]
irrigated	at	20%	soil	moisture	(rainfall	+	770mm)		
[12.1	t	DM	ha-1]
Soil Sampling (2009):
1	m	wide	by	2m	long	pit	excavated	in	each	plot	to	a	depth	
of	1.5m	using	a	mechanical	backhoe.
Exposed	soil	profile	horizontally	levelled	and	soil	and	stones	
from	the	different	depths	(0-7.5,	7.5-15,	15-25,	25-50,		
50-75	and	75-100cm)	removed	from	an	area	of	40	x	40cm.
Soil	and	stones	from	each	depth	weighed	and	separated	
using	a	series	of	sieves	(20-2mm)	prior	to	determination	
of	total	soil	carbon.
•	 	Fertiliser	and	irrigation	inputs	increased	annual	
pasture	production	by	60-175%	over	60	years.
•	 	However - increased	organic	matter	returns	did	not	
result	in	significant	accumulation	of	organic	carbon	in	
the	soil	profile	compared	with	control	treatments.
•	 	But - soil	profile	organic	carbon	was	significantly	lower	
under	the	20%	irrigation	treatment	compared	with	the	
10%	irrigation	and	dryland	treatments.
Soil carbon (%)
Soil carbon (t-ha-1)
Soil Profile Carbon (t ha-1 to 1m)
Nil P 188PA 376PA
107 101 114
Dryland 10% 20%
126 118 93
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